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Flow Frequency Memorandum



MEMORANDUM
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
WEST CENTRAL REGIONAL OFFICE

3019 Peters Creek Rd. Roanoke, VA 24019

SUBJECT:  Flow Frequency Determination
Otter River Elementary School STP - #VA0020851

TO: Permit File
FROM: Kevin Harlow
DATE: May 15, 2008

The Otter River Elementary School STP discharges to an unnamed tributary of the Big Otter River
near Goode, VA. Stream flow frequencies are required at this site by the permit writer for the
purpose of calculating effluent limitations for the VPDES permit.

At the discharge point, the receiving stream is shown to be an intermittent on the USGS Goode
Quadrangle topographic map. The flow frequencies for intermittent are 0.0 cfs for the 1Q10, 7Q10,
30Q5, high flow 1Q10, high flow 7Q10, harmonic mean, etc. Flow frequencies have been
determined for the first perennial reach on the unnamed tributary downstream of the discharge
point.

The USGS conducted several flow measurements on the Little Otter River from 1951 to 1954, in
1977, and from 1981 to 1985. The measurements were made at the Route 122 bridge near Bedford,
VA. The measurements made by the USGS correlated very well with the same day daily mean
values from the continuous record gage on the Big Otter River near Evington, VA #02061500. The
measurements and daily mean values were plotted by the USGS on a logarithmic graph and a best
fit line was drawn through the data points. The required flow frequencies from the reference gage
were plotted on the regression line and the associated flow frequencies at the measurement site were
determined from the graph.

The flow frequencies at the discharge point were determined by using the values at the
measurement site and adjusting them by proportional drainage areas. The data for the reference
gage, the measurement site and the discharge point are presented below:

Big Otter River near Evington, VA (#02061500):
Drainage Area = 320 mi*

1Q10 = 18 cfs (12 MGD) High Flow 1Q10 = 85 cfs (55 MGD)
7Q10 =21 cfs (14 MGD) High Flow 7Q10 = 98 cfs (63 MGD)
30Q5 =48 cfs (31 MGD) High Flow 30Q10 = 131 cfs (85 MGD)
30Q10=31 cfs (20 MGD) Harmonic Mean = 132 cfs (85 MGD)

Annual Average =216 cfs (140 MGD)



Little Otter River at Rt. 122 near Bedford, VA (#02061200):
Drainage Area = 18.26 mi*

1Q10 = 1.0 cfs (0.64 MGD) High Flow 1Q10=4.5 cfs (2.9 MGD)
7Q10 = 1.1 cfs (0.74 MGD) High Flow 7Q10 =5.1 cfs (3.3 MGD)
30Q5=2.6 cfs (1.7 MGD) High Flow 30Q10 = 6.8 cfs (4.4 MGD)
30Q10=1.7 cfs (1.1 MGD) Harmonic Mean = 6.9 cfs (4.4 MGD)

Annual Average = 11.1 cfs (7.2 MGD)

UT to Big Otter River at the perennial point:

Drainage Area = 0.23 mi’

1Q10=0.012 cfs (0.0080 MGD) High Flow 1Q10 = 0.056 cfs (0.036 MGD)

7Q10 = 0.014 cfs (0.0093 MGD) High Flow 7Q10 = 0.065 cfs (0.042 MGD)

30Q5 =0.032 cfs (0.021 MGD) High Flow 30Q10 = 0.086 cfs (0.056 MGD)

30Q10=0.021 cfs (0.014 MGD) Harmonic Mean = 0.087 cfs (0.056 MGD)
Annual Average = 0.14 cfs (0.091 MGD)

The high flow months are January through May.

This analysis assumes there are no significant discharges, withdrawals or springs influencing the
flows in the unnamed tributary upstream of the perennial point.
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Wastewater Treatment Diagrams
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Attachment C

Site Visit Report



MEMORANDUM
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
WEST CENTRAL REGIONAL OFFICE

WATER DIVISION
3019 Peters Creek Road Roanoke, Virginia 240192738

SUBJECT: Site visit for VPDES Permit Reissuance - VA0020851
Otter River Elementary School WWTP

To: Permit files VPDES permit VA0020851
From: Kevin A. Harlow, Environmental Engineer Sr.
Date: February 8, 2008

On Monday, February 8, 2008, the writer performed a site visit at the Otter River Elementary School STP.
Also present during the visit was Jennifer Mitchell with the Bedford County PSA.

The treatment facility consists of a grease trap, two septic tanks, dosing tank with dual alternating siphons,
distribution box, four biological sand filter beds operatingin parallel followed by a nitrification unit, chlorine
contact tank, and tablet dechlorination.

No actual influent flow rates are available. DMR flow reporting is estimated based on the number of students.

Septic tanks and grease traps are pumped as needed. The grease traps and septic tanks were not opened for
inspectionduring this visit. The dosing siphon, sand filters, nitrification unit, and chlorination facilities were
all fenced and the gate locked.

The chlorine and dechlorinationmaterialis stored in a locked storage room inside the fenced area. As noted
abovethere was no discharge from the facility during our visit so no measurements were recorded from the
visit. The discharge is through a PVC pipe to an unnamed tributary to Big Otter River. The receiving stream
was a small defined channel feeding into a larger much deeper drainage way. In the pasture area
immediately above the discharge point it codd not be determined if there was any perennial flow.

Test equipment is stored on the truck used by the operator to visit each facility daily. The Operations and
Maintenance manual for the facility is maintained by the PSA. The operator was not asked about
maintenance records during the visit.
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USGS Topographic Map
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Attachment E

Ambient Water Quality Information

e 2010 Impaired Waters Report, L25R-01-BAC
e Big Otter River TMDL Addendum, Page 1

e Roanoke River Basin Water Quality Management
Plan (excerpt)



2010 Impaired Waters
EAVIRONMENTAL QLA Ty Categories 4 and 5 by DCR Watershed*

Roanoke and Yadkin River Basins
Fact Sheet prepared for DCR Watershed: 1L25*
Cause Group Code: L25R-01-BAC Big Otter River, Elk Creek and North Otter Creek

Location: Big Otter River from the mouth of North Otter Creek downstream to the confluence of the Little Otter River. Elk Creek
from the Rt. 644 crossing at Perrowville downstream to the Elk Creek confluence on the Big Otter River. North Otter
Creek from near the Rt. 122 crossing downstream to the its mouth on the Big Otter River.

Note: The original 1998 bacteria 7.28 mile impairment on Elk Creek is extended with the 2004 IR to include the lower
portion of North Otter Creek and the Big Otter River.

City / County: Bedford Co.

Use(s): Recreation
Cause(s)/
VA Category: Escherichia coli/ 4A Fecal Coliform/ 4A

The Big Otter River / Elk Creek Bacteria Total Maximum Daily Load (TMDL) is U.S. EPA approved on 2/02/2001 [Fed. ID
1498/9595/18708/23401/36497] and SWCB approved on 6/17/2004 (formerly VAW-L25R-01). The Bacteria
Implementation Plan (IP) received SWCB approval on 3/27/2007. The waters are therefore Category 4A for bacteria.
The Bacteria TMDL encompasses the Little Otter drainage (L.26R) including Machine Creek (L26R), Big Otter drainage
(L23R, L24R, L27R, L28R- mainstem delisted 2008 13.98 mi.) including Sheeps (L23R), North Otter (L24R) and Elk
(L25R) Creeks. Allocation scenario development is for the entire drainage to provide pollutant reductions for all
watersheds contributing to the bacteria impairment. The entirety of the approved TMDL and allocations can be viewed at
http:/iwww.deq.virginia.gov. Ultimately escherichia coli (E.coli) replaces fecal coliform (FC) bacteria as the indicator as
per Water Quality Standards [9 VAC 25-260-170. Bacteria; other waters}].

The 2004 extension is the result of additional data collections made while conducting the TMDL Study. The bacteria
impairment encompasses the original Elk Creek 7.28 miles and the total 2004 extension of 30.10 miles. The original
1998 and 2004 extensions totaling 37.38 miles are described below:

The 1998 Elk Creek (L25R) original 7.27 mile bacteria upper limit is at Rt. 622 west of Forest (Forest Quad 37°20'25" /
79°21'33") and ending at its mouth on the Big Otter River (Goode Quad 37°18'37"/79°23'38"). The 2004 extension runs
from near Perrowville (37°24'568" / 79°21'07") downstream to the Rt. 622 crossing adding 11.86 miles. The original 1898
and 2002 303(d) Listing basis is for fecal coliform bacteria (FC) exceedances at 4AECR003.02. These data show
contravention of the former WQS 1000 cfu/100 ml fecal coliform criterion in greater than 25 percent of the samples
collected.

Elk Creek (19.13 miles)
4AECR016.66- (Below Rt. 664 near Norwood) Six of nine escherichia coli (E.coli) samples exceed the 235 cfu/100 ml
instantaneous criterion in both 2008 and 2010 assessments. The exceedance range is from 320 to 1600 cfu/100 ml.

4AECRO007.42- (intersection of Routes 643 and 705) E.coli exceedances are found in six of nine samples with a range of
exceedance from 320 cfu/100 ml to greater than 2000 in both 2008 and 2010 assessments. Each in excess of the
instantaneous criterion.

4AECRO003.02- (Rt. 668 Bridge) 2010 assessment results find eleven of 21 E.coli samples exceed the instantaneous
criterion ranging from 300 to 1500 cfu/100 ml. The 2008 assessment found six of nine E.coli samples exceed the
instantaneous criterion. The exceeding values range from 300 to greater than 2000 c¢fu/100 ml.

The 2004 North Otter Creek (L24R) extension is 6.55 miles. The extension includes the lower portion of North Otter
Creek on the Sedalia Quad (37°27'12" / 79°27'55") from near the Route 122 crossing extending downstream fo its mouth
on the Big Otter River (Sedalia Quad (37°23'04" / 79°26'40").

4ANOTO001.06- (Rt. 644 Bridge - Langford Mill Rd.) 2010 data find Escherichia coli (E.coli) exceed the 235 cfu/100 mi

Final EPA Approval 2/9/2011 Page 1
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| 2010 Impaired Waters
AT OF Categories 4 and 5 by DCR Watershed*

Roanoke and Yadkin River Basins

Fact Sheet prepared for DCR Watershed: 1.25*

instantaneous criterion in two of 12 observations. Values in excess of the criterion are 300 cfu/100 ml each. There were
no additional data beyond the 2006 Integrated Report (IR). Exceedances within the 2008 data window are four of 13 FC
samples with the same range of exceedance as in 2006. The 2006 IR reports seven of 20 FC samples exceed the 400
cfu/100 ml instantaneous criterion. The range of exceedance is from 700 cfu/100 mli to greater than 8000. The 2004 IR
reports 10 of 28 samples in excess of the instantaneous criterion for fecal coliform bacteria ranging from 500 cfu/100 ml
to greater than 8000.

Big Otter River (L25R; 2004 extension of 11.70 miles.)

The Big Otter River (L25R) from the confluence of North Otter Creek (Sedalia Quad 37°27'12" / 79°27'55") river mile
32.01 downstream to the confluence of Little Otter River on the Big Otter River (Goode Quad 37°16'28" / 79°24'19") river
mile 20.27.

4ABOR029.74- (Rt.221 Bridge intersection Rt.'s 221 & 670) There are no additional data beyond the 2004 assessment.
The 2004 assessment found two of two FC samples exceed the former 400 cfu/100 mi instantaneous criterion.
Exceeding values are 2100 and 4900 cfu/100 ml.

4ABORO024.46- (Rt. 460 Bridge near intersection Rt.'s 460 & 706) Three of nine E.coli samples exceed the 235 cfu/100
mi instantaneous criterion in 2008 and 2010. Exceeding values range from 420 to greater than 2000 cfu/100 mi. The
2006 and 2004 assessments find two of two FC samples exceed the former 400 cfu/100 ml instantaneous criterion.
Exceeding values are 7000 cfu/100 ml and greater than 160,000.

TMDL
Cycle Schedule or
First EPA
Assessment Unit / Water Name / Description Cause Category / Name Nested Listed Approval Size
VAW-L25R_BORO1A02/ Big Otter River / Big Otter River 4A  Escherichia coli 2008 2/2/2001 4.42

mainstem from the mouth of the Little Otter River upstream to

the EIk Creek confluence on the Big Otter River.

VAW-L25R_ECRO1A00/ Elk Creek / Elk Creek mainstem 4A  Escherichia coli 2008  2/2/2001 7.27
from its mouth on the Big Otter River upstream to the Rt, 622

crossing west of Forest, VA,

VAW-L25R_ECR02A02/ Elk Creek / Elk Creek mainstem 4A  Escherichia coli 2008 2/2/2001 11.86
from and unnamed tributary near Norwood (37°20'25" /

79°21'32") Rt. 622 crossing, upstream to near Perrowville

(37°24'58" 1 79°21'07") at another unnamed tributary.

Big Otter River, Elk Creek and North Otter Creek Estuary Reservoir River
DCR Watershed: L25* (Sq. Miles) (Acres) (Miles)
Escherichia coli - Total Impaired Size by Water Type: 23.55
TMDL
Cycle Schedule or
First EPA
Assessment Unit / Water Name / Description Cause Category / Name Nested Listed Approval Size
VAW-L25R_BOR02A02/ Big Otter River / Big Otter River 4A  Fecal Coliform 2004  2/2/12001 5.92

mainstem from the confluence of Elk Creek upstream to the

mouth of Roaring Run.

VAW-L25R_BORO03A04/ Big Otter River / Confluence of  4A  Fecal Coliform 2004  2/2/2001 1.36
North Ofter Creek downstream to the mouth of Roaring Run.

Final EPA Approval 2/9/2011 Page 2



| 2010 Impaired Waters
MGiA DERTNEST OF, Categories 4 and 5 by DCR Watershed*

Roanoke and Yadkin River Basins

Fact Sheet prepared for DCR Watershed: L25*
Big Otter River, Elk Creek and North Otter Creek

Estuary Reservoir River
DCR Watershed: L25* (Sq Mlles) (Acres) (MlleS)
Fecal Coliform - Total Impaired Size by Water Type: 7.28
Sources:
Livestock (Grazing or On-site Treatment Systems Unspecified Domestic Wildlife Other than
Feeding Operations) (Septic Systems and Waste Waterfowl
Similar Decentralized
Systems)

*Header Information: Location, City/County, Cause/VA Category and Narratives; describe the entire extent of the Impairment. Sizes presented are
for Assessment Units (AUs) lying within the DCR Watershed boundary noted above.

Final EPA Approval 2/9/2011 ) ) Page 3



Addendum to the Big Otter River Basin Fecal Coliform TMDLs (January 2001)

EPA’s comuments, as provided in their letter reviewing the fecal coliform TMDLs for five
impared segments in the Big Otter River besin, are re-stated in talics and followed by
the particular response for gach comment. ‘ ‘

EPA: Section 3.2, States that there are two point sowrces (Gunnoe Sausage Company
and Crter River Elementary Sehooll in the Elle Creek watershed. However, section 5.3.2
states thar there is only one perminted point source. It is mentioned that neither of these
facilities discharge 1o the impaived segment of Elk Creek. How muny point sourc
there within the £l Creek sverershed? How was sheir load alfocared 1o the Big Ouer?
For the allocation were the point sources modeled as discharging at their permitted
concentration? ‘

Response: There are two point sources for fecal coliform in the Bl Creek watershed:
Gumoe  Sausage . Company (VADDO1449) and  Ouer  River Elementary School
(VADO20851).  Neither of these contributed fecal coliform to the impaired segment on
£k Creek.  Only the Gunnoe Sausage Company {(VAUOII449) was used in the
simulations as a contributor to the impairment of the Lower Big Otter River. The Otter
River Elementary School (VAG020851) was not used in the simulations for the Lower
Big Otter River impairment because the design flow for this source was (.0696 ofs,
which was considered insignificant. The Gunnoe Sausage Company point source
(VAONDDT449) was modeled as discharging feeal coliform at the permiited concentration
forthe allocation. Table | snmmarizes the Pow and load information for Blk Creck. The
puint source load from Bk Creek was incorporated into the Lower Big Otter TMDL
simulations as an upstream nflow,  As modeled, the ouiflow from Elk Creek flows into
Buffalo Creek, and the Buffalo Creek outflow is an inflow into the Lower Big Otier
Raver, ‘ :

Table 1, The hourly and aanual leads from the point sources in the Eik Creelwatershed.

PS Discharge 1 Flow {efs) : Load (cfullir} Aannual Load' fefufvny
VALGOIA4S {4003 122,500,000 LO7R10Y
VAUOIORSTS 0696 14, 200000 Ladx1al

Total ‘ EEL

* Al Jowd s bowrly load times 8,760 hrisr
" Does not vontribute to inpaired sepment in Bl Creek HUP,

EPA: Section 7.2.4, Stares that there are four permitted point sources in the Little Otter
- River watershed.  However, in Section 7.3.2 it mentions thar there are five permined
point sources, two of which were modeled for.  Please verify the number of permitted
point sources within this watershed. Was the Waste Load Alfocation (WLA) set at a value
that tncorporates the perminted discharge of ol of the permitted point sources? How was
the loading from the fucilities not modeled Incorporared into the WLA and how was it
determined that this additional loading would not affect the model? A WLA for cach
point source should be provided as an addendum to the report. A modeling run showing
the efjects of the ron-modeled point sourees shrould be provided with the addendun. :




FINAL REGULATIONS

For information concerning Final Regulations, see Information Page.

Symbol Key
Roman type indicates existing text of regulations. /talic type indicates new text. Language which has been stricken indicates
text to be deleted. [Bracketed language] indicates a change from the proposed text of the regulation.

TITLE 9. ENVIRONMENT

STATE WATER CONTROL BOARD

Title of Regqulation: 9 VAC 25-720. Water Quality
Management Planning Regulation (amending 9 VAC 25-
720-80).

Statutory Authority: §62.1-44.15 of the Code of Virginia;
Clean Water Act (33 USC § 1313 (g)); 40 CFR Part 130.

Effective Date: December 28; 2005.

Agency Contact: Jason R. Hill, Department of Environmental
Quality, 3019 Peters Creek Road, Roanoke, VA 24019,

telephone (540) 562-6724, FAX (540) 562-6729, or e-mail
jrhill@deq.virginia.gov.

Summary:

The amendment to the Roanoke River Basin section
(9 VAC 25-720-80 B) establishes a standard format for data
presentation and updates the data and information
contained in this portion of the regulation to provide
consistency with the current VPDES permits.

Summary of Public Comments and Agency's Response: A
summary of comments made by the public and the agency's
response may be obtained from the promulgating agency or
viewed at the office of the Registrar of Regulations.

9 VAC 25-720-80. Roanoke River Basin.

EDITOR'S NOTE: 9 VAC 25-720-80 A is not amended; therefore, the text is not set out. 9 VAC 25-720-80 B is stricken in its
entirety and is not set out. The new text for 9 VAC 25-720-80 B is set out below.

B. Non-TMDL waste load allocations.

Water Body| Permit No. Facility Name O;\'g.a” Receiving Stream "E‘;Zr g:srac;z;;g,’; WLA | Units WLA
VAW-LO4R |VA0072389 g::(ledge Mobile Home | 441 | Fafling Creek UT 0.32 BODs 085 | KGID
VAW-LO4R | VA0025020 |Roanoke City Regional 001 Roanoke River 201.81 BODs 1173 KG/D
gl/aa’tﬁr Pollution Control TKN, APR-SEP 318 KG/D
TKN, OCT-MAR| 636 KG/D
001 Roancke River 201.81 BODs 1173 KG/D
TKN, APR-SEP | 416 KG/D
TKN, OCT-MAR| 832 KG/D
001 Roanoke River 201.81 BODs 1173 KG/D
TKN, APR-SEP | 469 KG/D
TKN, OCT-MAR | 939 KG/D
VAW-LO4R | VA0O77895 |Roanoke Moose Lodge 001 Mason Creek 7.79 | BODs, JUN-SEP| 0.24 KG/D
TKN, JUN-SEP | 0.09 KG/D
Bedford County School
VAW-LO7R |VA0020842 |Board- Stewartsville 001 Nat Branch, UT 0.59 BODs 0.5 KG/D
Elementary School
Ferrum Water and
VAW-L14R |VA0029254 |Sewage Auth. - Ferrum 001 Storey Creek 9.78 BODs 14.2 KG/D
Sewage Treatment Plant
VAW-L14R |VA0085952 ’§§5V’;Z o | 007 |Pigg River 52 BODs 133 | Kem
VAW-L14R | VA0076015 |Ronile Incorporated 001 Pigg River 57.24 BODs 14.8 KG/D
Bedford County School :
VAW-L21R | VA0O063738 |Board - Staunton River 001 Shouider Run, UT 0.95 BODs 1.8 KG/D
High School
Bedford County School
VAW-L21R |VA0020869 |Board - Thaxton 001 Wolf Creek, UT 0.35 BODs 0.31 KG/D
Elementary School
Blue Ridge Regional Jail
VAW-L22R {VA0023515 |Auth. - Moneta Adult 001 Mattox Creek, UT 3.76 BOD; 1.66 KG/D
Detention Facility STP
Bedford County School
VAW-L25R | VA0020851 |Board - Otter River 001 Big Otter River, UT 1.15 BODs 0.4 KG/D
Elementary School
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Final Regulations

Bedford City - Sewage . .
VAW-L26R | VA0022390 | Seford Clly - & 001 |Little Otter River 14.36 BODs 528 | KGID
Bedford County School
VAW-L26R | VA0020818 |Board - Body Camp 001 |Wells Creek, UT 222 BODs 0.4 KG/D
Elementary
Bedford County School
VAW-L27R |VA0020826 |Board - New London 001  |Buffalo Creek, UT 0.67 BOD:s 039 | KGD
Academy
Briarwood Village Mobile .
VAG-L29R |VA0031194 | Pnarood Vilag 001 | Smith Branch, UT 2.82 BODs 1.3 KG/D
Campbell Co Util & Serv
VAC-L35R |vA0023065 |2PO% <0 001  |Mollys Creek 17.81 BODs 813 | KGID
VAC-L39R | VA0084433 |Drakes Branch WWTP 001 Twitty's Creek 6.04 BODs 6.4 KG/D
VAC-L39R |VA0024058 |Keysville WWTP 001  |Ash Camp Creek 7.63 CBOﬁgO”A -1 321 | kem
TKN, MAY-NOV| 7.57 | KGID
VAC-L39R |VA0050822 |YVestpoint Stevens inc 001 | Twittys Creek 7.22 BOD 631 | KGmD
Drakes Branch : s -
Stuart Town - Sewage .
VAW-L43R |VA0022985 | Sttt Town - S 001 | South Mayo River 3078 BODs 63.5 | KGD
Henry Co Public Service
VAW-L54R |VA0069345 |Auth. - Lower Smith 001 | Smith River 19.4 BODs 257 | KGD
River STP
Martinsville City Sewage . .
VAW-L54R | VAQ025305 | iartmsvile City 001 | Smith River 22.69 BODs 681 KG/D
VAC-LG60R | VAODB0533 | Danville City - Northside | 001 | Dan River 53.32 BOD, 7907 | KG/D
TKN, JUN-OCT | 1817 | KG/D
[ VAC-L66R| VA0020524 |Town of Chatham STP | 001 |Chenystone Creek 2.49 CBODs be 5 ,fg/g’]
VAC-L75L |VA0020168 |Clarksville WWTP 001 g’:ﬁer‘i’;fk/ JohnH.Ker |, BOD;s 59.5 | KGD
VAC-LT7R |vAooreger |Chase City Regional 001  |Little Bluestone Creek 13.67 | CBOPs MAY- | 595 | kam
WWTP NOV
TKN, MAY-NOV| 9.5 KG/D
CBODs, MAY-
VAC-L78R |VA0026247 |Boydton WWTP 001 |Coleman Creek 3.79 ey 177 | ke
TKN, MAY-NOV| 4.1 KG/D
: CBOD;, APR-
VAC-L79R |VA0069337 |South Hill WWTP 001  |Flat Creek 8.95 e 60.6 | KG/D
VA R. Doc. No. R04-123; Filed November 7, 2005, 2:14 p.m.
Volume 22, Issue 6 Virginia Register of Regulations Monday, November 28, 2005
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Attachment F
Wasteload and Limit Calculations

e Mixing Zone Calculations (MIX)
e Effluent Data

e Wasteload Allocation Spreadsheet
STATS Program Results

e Basis for Ammonia Limitations



Mixer Output.txt

Mixing Zone Predictions for Bedford Co Otter River E.S. - VA0020851
Effluent Flow = 0.0045 MGD
Stream 7Q10 = .0093 MGD

Stream 30Q10 = .014 MGD
Stream 1Q10 .008 MGD

Stream slope = .0146 ft/ft
Stream width = 4 ft

Bottom scale = 3

Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth = .0324 ft
Length = 263.27 ft
velocity = ,1647 ft/sec
Residence Time = .0185 days

Recommendation:

A complete mix assumption is appropriate for this situation and the entire 7Q10
may be used.

Mixing Zone Predictions @ 30Q10

Depth = .0387 ft
Length = 226.77 ft

- velocity = ,1849 ft/sec
Residence Time = .0142 days

Recommendation:

A complete mix assumption is appropriate for this situation and the entire 30Q10
may be used.

Mixing Zone Predictions @ 1Ql0

Depth = 0305 ft
Length = 277.05 ft
velocity = ,1583 ft/sec
Residence Time = .486 hours

Recommendation:

A complete mix assumption is appropriate for this situation and the entire 1Q10
may be used.

virginia DEQ Mixing Zone Analysis Version 2.1

Page 1



10-Mar-2000 6.9 74 7.0 7.3 10-Mar-2007 7.5 8.7 7.7 85
10-Apr-2000 7 7.9 74 7.8 10-Apr-2007 7 8.3 7.2 8.1
10-May-2000 7 74 7.1 7.3 10-May-2007 7 8 7.2 7.8
10-Jun-2000 7.5 8.2 7.6 8.1 10-Jun-2007 7 8 7.2 7.8
10-Jul-2000 7.5 8.4 7.6 8.3 10-Jul-2007 7 7.8 7.1 7.7
10-Feb-2001 7.1 8.1 7.3 7.9 10-Oct-2007 7 8.1 7.2 7.9
10-Mar-2001 7.2 8 7.3 7.9 10-Nov-2007 7 8 7.2 7.8
10-Apr-2001 7.6 8.1 7.7 8.0 10-Dec-2007 7.2 8.4 74 8.2
10-May-2001 7.5 8.1 7.6 8.0 10-Jan-2008 6.9 8.1 7.1 7.9
10-Jun-2001 7.5 8.6 7.7 8.4 10-Feb-2008 7.1 8.2 73 8.0
10-Jul-2001 8 8 8.0 8.0 10-Mar-2008 7.1 8.2 73 8.0
10-Oct-2001 7 8.1 7.2 7.9 10-Apr-2008 7.1 8.2 7.3 8.0
10-Nov-2001 7.1 7.8 7.2 7.7 10-May-2008 7.2 8 73 7.9
10-Dec-2001 6.9 7.4 7.0 7.3 10-Jun-2008 7 7.6 7.1 7.5
10-Jan-2002 7 8.2 7.2 8.0 10-Jul-2008 7.1 7.5 7.2 74
10-Feb-2002 7.4 8 7.5 7.9 10-Oct-2008 7.6 8 7.7 7.9
10-Mar-2002 7.1 8.3 7.3 8.1 10-Nov-2008 7.6 8.2 7.7 8.1
10-Apr-2002 6.8 8 7.0 7.8 10-Dec-2008 7.2 8.2 7.4 8.0
10-May-2002 6.7 8 6.9 7.8 10-Jan-2009 7 8.3 7.2 8.1
10-Jun-2002 7 8 7.2 7.8 10-Feb-2009 7 8.3 7.2 8.1
10-Jul-2002 7 8 7.2 7.8 10-Mar-2009 7 8.4 7.2 8.2
10-Oct-2002 7 8.5 7.2 8.3 10-Apr-2009 7.3 8.3 7.5 8.1
10-Nov-2002 7.3 8.5 7.5 8.3 10-May-2009 73 8.2 7.4 8.1
10-Dec-2002 7.3 8.2 74 8.1 10-Jun-2009 7.2 83 7.4 8.1
10-Jan-2003 7.5 8 7.6 7.9 10-Jul-2009 7.2 8.1 7.3 8.0
10-Feb-2003 7.7 8.2 7.8 8.1 10-Oct-2009 7.3 8.6 7.5 8.4
10-Mar-2003 7.4 8 7.5 7.9 10-Nov-2009 6.8 8.5 7.1 8.2
10-Apr-2003 7.3 8 7.4 7.9 10-Dec-2009 7 8.5 7.2 8.3
10-May-2003 7.3 8.1 7.4 8.0 10-Jan-2010 7.7 8.3 7.8 8.2
10-Jun-2003 6.9 8 7.1 7.8 10-Feb-2010 6.9 8.4 7.1 8.2
10-Jul-2003 7 7.5 71 7.4 10-Mar-2010 7 8.3 7.2 8.1
10-Oct-2003 7 7.7 7.1 7.6 10-Apr-2010 7 84 7.2 8.2
10-Nov-2003 7 7.5 71 7.4 10-May-2010 71 8.2 7.3 8.0
10-Dec-2003 6.6 8 6.8 7.8 10-Jun-2010 6.9 8.1 7.1 7.9
10-Jan-2004 7 8 7.2 7.8 10-Jul-2010 7.5 8 7.6 7.9
10-Feb-2004 7 8 7.2 7.8 10-Sep-2010 7 7.8 7.1 7.7
10-Mar-2004 7 8 7.2 7.8 10-Oct-2010 7.1 8 7.2 7.9
10-Apr-2004 6.8 8 7.0 7.8 10-Nov-2010 7 8.4 7.2 8.2
10-May-2004 6.5 8 6.7 7.8 10-Dec-2010 7.4 8 7.5 7.9
10-Jun-2004 6.5 7.5 6.7 7.3 10-dan-2011 7.2 7.9 7.3 7.8
10-Jul-2004 6.5 7 6.8 6.9 10-Feb-2011 7 8.2 7.2 8.0
10-Oct-2004 6.5 8 6.7 7.8 10-Mar-2011 7 8.2 7.2 8.0
10-Nov-2004 7 8 7.2 7.8 10-Apr-2011 6.9 8.1 71 7.9
10-Dec-2004 7 8 7.2 7.8 10-May-2011 6.8 7.8 7.0 7.6
10-Jan-2005 8 8 8.0 8.0 10-Jun-2011 7 8.2 7.2 8.0
10-Feb-2005 7.5 8 7.6 7.9 10-Jul-2011 8 8.2 8.0 8.2
10-Mar-2005 7.5 8 7.6 7.9 10-Sep-2011 8.1 8.4 8.1 8.4
10-Apr-2005 7 8 7.2 7.8 10-Oct-2011 7.2 8.2 7.4 8.0
10-May-2005 7.5 8 7.6 7.9 10-Nov-2011 7 84 7.2 8.2
10-Jun-2005 7.5 8 7.6 7.9 10-Dec-2011 74 8.3 75 8.2
10-Jul-2005 7.5 8 7.6 7.9 10-Jan-2012 7 8.3 7.2 8.1
10-Aug-2005 7.5 7.5 7.5 7.5 10-Feb-2012 7.1 8.5 7.3 8.3
10-Oct-2005 7.5 8 7.6 7.9 10-Mar-2012 7.6 8.4 7.7 8.3
10-Nov-2005 75 8 7.6 7.9 10-Apr-2012 7.2 8.2 7.4 8.0
10-Dec-2005 7.5 8 7.6 7.9 10-May-2012 7 8 7.2 7.8
10-Jan-2006 7.5 8 7.6 7.9 10-Jun-2012 7.1 8 7.2 7.9
10-Feb-2006 7 8 7.2 7.8 10-Jul-2012 7.2 7.9 73 7.8
10-Mar-2006 7 8 7.2 7.8 10-Sep-2012 8 8.5 8.1 8.4
10-Apr-2006 7 8 7.2 7.8 10-Oct-2012 7.3 8.8 7.5 8.4
10-May-2006 7 8 7.2 7.8 10-Nov-2012 7.4 8.6 7.6 8.4
10-Jun-2006 7 8 7.2 7.8 10-Dec-2012 76 8.7 7.8 8.5
10-Jul-2006 7.5 8 7.6 7.9 10-Jan-2013 7.3 8.7 7.5 8.5
10-Oct-2006 7.1 7.5 7.2 7.4 10-Feb-2013 7.1 8 7.2 7.9
10-Nov-2006 7.2 8 7.3 7.9 10-Mar-2013 7 8.1 7.2 7.9
10-Dec-2006 71 8 7.2 7.9 10-Apr-2013 7 8.4 7.2 8.2
10-Jan-2007 7 7.9 741 7.8 10-May-2013 71 8.2 7.3 8.0
10-Feb-2007 7.3 8.1 7.4 8.0 Average 7.3 7.9




Wd €0'€ - £102/1E/5

SYIM Jejemusald - XsiX' QDN §H00°0 - (a2 uoisien) LINVYLSI y jo | efed
Z0+39°L  L0+3CL - - 20+39°L  10+3E} - - Z0+39'L  10+3C) - - €0+39L  ZO+3E - - €0+39°L  Z0+3EL - - auszusqoIod
- - 00+38'Z  00+38Y - - 00+38C 00+38¥ - - 00+38°T 00+38F - - L0+31°L  10+36'4 - - 10+31°L  10+36°) ot 1l
- YO+IST  YO+IS  §0+3TT - yO+AG'T  pO+38'S  SO+ITT - VO+E6ZT  p0+ISS SO+ITT - SO+3E'T  S0+3CT S0+39'8 - SO+35°C  GO+ILT  50+39'8 apuoy)
vO-3b'e  v0-30°8 £0-31% 10°30°9 | vOFVE ¥0-308  £0-3LY L0F09 | vOELS  p0-308 €03V L0E09 | 0-ai8  £0-908  £0-3Ch 00+3¥'Z | €0-31'8  €0-30'8 €0-3€Y  00+3p'Z 28UBpIoID
00+39°'F  L0-FCT - - 00+39°4  10-382 - - 00+39°F  LO-FET - - L0+39°L  00+3ET - - 10439'L  00+3ET - - SepuoUsesE L LogieD)
- 10-30°  L0-ILL Lo-3ST - L0306 1031 10-38°T - M-306 103V L0352 - 00+30°6  10-3¥'y  00+30°1 - 00+30°S  10-3vy  00+30°L wnwpes
20+36'L  Z0+35'L - - 20+36°L  Z0+ISL - - Z0+36'L  Z0+3SL - - £0+36')  €0+3G'L - - €0+36°L  €0+35°L - - alefeuiydikzusqifing
z0+3p'L  00+3Ey - - Z0+3Y'L  00+3C Y - - zo+av't  00+3€V - - £0+3P°L  LO+ICY - - £0+3V°L  L0+3EY - - ulojowoIg
00+327  00+3Z'L - - 00+32C 00+3Z) - - 00+32C  00+3T} - - L0+32T  L0+3IT - - 10432 L0+32') - - PIelRUId [AxeuiALE-Z sig
£0+35°'9  Zo+av'L - - £0+36'9  ZO+aY'L - - £0+35'9  Z0+AY'L - - pO+IS'9  £0+arL - - pO+36'9  £0+3VL - - 18133 1Adosdosioroyd-zsig
Lo-3e'§ 20-30'¢ - - t0-38'S  20-30°¢ - - 1038 20-30°¢ - - 00+3L'6  10-30°¢ - - 00+3€'s  10-30¢ had - FOUId lAuieotoo-zsig
z6-38'L  £0-39E - - 20-38°}  £0-38'c - - zo-3e'L  £0-38€ - - 10-398'F 20-38' - - lo-38'L  Zo-38E -~ - ,ousIAd (e) ozueg
zo-38'tk  £0-38°¢ - - 20381 £0-38€ - - zo-38'L  eo-38E - - 10-38'L  Zo-3ge - - 10-38'L  20-39°C - - Jusigueiony () ozueg
20-38L  £o-3se - - z0-38L  £0-39'C - - Z0-38°L  £0-38°€ - - 10-38't  zo-3s'E - - 10-38°L  zo-3se - - JBuelueIoeny (q) ozusg
20-38'F  £0-38°¢ - - 20-38't  £0-38°C - - z0-38°L  £0-38°€ - - L0-38't  zo-38'¢ - - 10-38°L  zo-38°€ - - JausdEUE (2) OZUAg
vo-207  50-39'8 - - v0-30C  s0-39'8 - - v0-307  S0-39'8 - - €030 $0-39'8 - - £0-302  v0-39°8 - - puipizueg
10+31°  00+3TC - - L0+3L'S 004322 - - L0+3L'6  00+32T - - Z0+3L'S  10+32T - - Zo+3VS  L0+322 - - ,8uazUeg
- Z0+30°T - - - 20+302 - - - Z0+307 - - - £0+30°C - - - £0+30°C - - wnieg
- 00+30°L  LO+38'C  L0+358 - 00+30°L  L0+38't  10+358 - 00+30°'L  L0+38'€  10+358 - 10+30°L  20+3S L Zo+Av'E - L0+30'L  Z0+35°L  20+3pE Jjuesy
10+3¥'s  10-39'G - - 104309 10-39° - - L0+30'9  10-39°S - - 20+3¥'s  00+39°S - - 20+3P'9  00+39G - - Auownuy
£0+30°v  Zo+3C'® - - £0+30'F  Zo+3C'® - - €0+30'v  Z0+3C'8 - - pO+30v  £0+3c8 - - pO+30Y  £0+3E8 - - suesRIYUY
- - 10-366'9  00+3£62 - - L0-366'9  00+3E5T - - 10-3966'9 00+3£5'2 - - 00+308°T 10+310) - - 00+308Z L0+3101 (o1 YBIH)
(1/6w) N-eiIOWILY
- - 10-316'F  00+365°C - - L0316y 00+3EST - - L6y 00+3EST - = 00+396'4 L0+3L0} - - Q0+H98'} L0+3L0'L (Aueap)
(/Bw) N-euowwY
§0-30°  §0-36'Y - 10-38°L | S0-30°C  S0-36b - 10352 | 50305 S0-36F - 1035, | $0-30S vO-36% - 00+30°¢ | ¥0-30S  0-36F - 00+30°¢ SunpIY
10-35'7  zo-aLs - - L0952 Zo3Ls - - 10-357  zoaLg - - 00+35'C L0345 - - 00+35Z  10-31'g - - pinoikoy
10-3¢°6 10-31'9 - - 10386 10-319 - - L0386 10319 - - 00+3€'6  00+3L'9 - - 00+3€'6  00+3L'9 - - usjoiy
104366 L0+3L'9 - - L0+36'6  L0+3L9 - - L0+36'6  10+3L9 - - Z0+36'6  ZO+3L'9 - - 20+36'6  Z0+3L9 - - \ susyideusoy
HH _ {Smd) HH _ sy | enoy HH _a\s& HH T_cezo _ aynoy HH  H(smd) HH | 2luoiid | ey HH _@s& HH _o_ceso | ey HH _@s& HH | oluoily | @y ETN) {pejou ssejun |/Bn)
suonesoly Buniun isow SuolEDO|fY UoyepelBepiuy suljeseq uohepesBepiuy SUORESOIY PBORISEA, euag AuenD Jejepa punoiboeg Jejsweled
= {NJA JUosaid sabeis o)y Auel
= N/ Uasald naly,
= U DjUOULEH = JN/A (SMd) Aiddng Jejem onand
GOW §¥600 = Mo|4 abieyosiq , =g00¢ = (z 0 ) uonieubisaq Jat]
€ = Hd wnwixew %01 = XN 01LD0€ - (uosess 1apA) 0LD0E = Hd Wnwixen %01
= Hd wnwixeW %06 = XN OLDL - UOSEaS oM = (uoseas Jop) 0LDY = Hd Wwnuixen %06
= (uoseas Jep) dwa ) %06 = X{W 0100¢ - = (enuuy) oLbog = (U0SBaS Jo\N) ainjeiadwe ) %06
= (jenuuy) dwsl %06 =XIN 010/ - = (jenuuy) 01OL = ({enuuy) aimessdwat %06
= (€00 s8) ssaupie urely =X LD - fenuuy = (fenuuy) 0101 = (e00®) se) ssaupieH ueapy

GO UIou] Jengiy

uoijeluoju} BuXiyy

SMO[] Weang

UCHEULIOJU| Weeng

{00/vzi8) 11L02-00 OWBN BOUBPING MO UCISIBA

“ON Yuued

SISATYNY NOILVOOTTV AVOTILSVM / VIMILIND ALITVAD ¥3LYM
HILVMHSI YA

‘weeng Bunsosy

‘sweN Aoey




Wd 00:€ - €102/1 e/

SYTIM Jejemysald - XSIX'aDN S¥00°0 - (aZ UoIsIeA) IINVHLSW

z0-30't  Z0-36'Z - - 2030 20-36C - - 2030t 20-362 - - 10-30't  10-36C - - L0-30€ L0-36C - -
£0-30°9  £0°96'¢  £0-30°6  T0Z | €0-300  €0-36'C  €0-F0'6  Z0FIT | €009 €0-36'S  €0-306 0@z | zo30'9  zo-ass  zoast <0398 | 2030’9 Z0-36'S  ZO-39E  20-39°8
00+36'8  00+3Z'9 - - 00+36'9  00+3C9 - - 00+36'8  00+3Z'9 - - L0+36'8  1O+3Z'9 - - 10+36'8  10+329 - -
- - zo-ay'L  zo-35'S - - zZoay'L  Z0-3sS - - 203V 20355 - - 20395 10-32T - - 70396 10-322
00+36'8 004379 Z0-AY'L  Z0-3S'§ | 00+36'®  00+32'9 203YL  Z0-3SS | 00+36'8  00+NZO 03Vl Z0-3GC | L0VIE®  L0+3Z9 ZO-TOC  10-92Z L0+36'8  10+32'9 20396  LO-32T
00+36'8  00+32'9  ZOAY'L  ZoAS'S [00+36'®  00+ICO COFYL  20-36'S | 00+36'®  00+3Z9 Z0-3YL ZO-9SS | L0s36®  L0+3T9  20-3%C  lo-azZ 10+36'6  L0+3Z9  20-396 10-32°T
10-307  zo-39°¢ - - 10-307  zo-39€ - - L-307  20-39°¢ - - 00+307  10-39°€ - - 00+30°C  10-39°€ - -
60-3L'S  60-30°¢ - - 60-31'S  60-30°G - - 60-31's  60-30°§ - - 80-34'¢  80-30°§ - - 80-31'S  80-30°G - -
0043 10-3L - - 00+3F€  10-9LL - - 00+3¥'e  10-31°1 - - Lo+3av'e  00+31'L - - Lo+3v'e  00+31'L - -
104387 00+3C’L - - L0+38°T  00+3€t - - L0+38'7  00+36'L - - 20+38T  10+3€L - - 204387 10+3¢L - -
ZO+IL'S 0043679 - - Z0+3€S  00+369 - - ZO+3E'S  00+36'9 - - €0+3E'S  10+36'9 - - €0+3E'S  L0+36'0 - -
20+3SY  Z0+30°7 - - Zo+35'y  20+30°2 - - 20+35y  20+30C - - €0+35¢  £0+30C - - €0+35'v  £0+30C - -
S0+3LL  p0+3LT - - S0+3L'L  PO+ELT - - S0+3LL  pO+ALT - - 90+3L'L  S0+3LT - - 90+34L  §0+3LT - -
104358 10+38C - - 10+36'8  L0+38°¢ - - L0+3S'8  10+38E - - Z0+36'8  Z0+38E - - 20+35'8  zo+38'E - -
£0+3Vy  £0+3LY - - £0+30'y  €0+ALY - - €0+3by  £0+ILL - - vO+3FY  Y0+3LL - - vO+3Fy  YO+ILL - -
03y’ S03TS  20-AV'L 20-30°9 | SO'3Y'S  SO-AZS  20-A'L  Z0-H09 | SO-AYS  SOECE Z0EbL Z0-309 | vOIYS  bONZS 2039 L0-GVZ | b0-3bs vO-32'S 20395 L0-3PT
Le+31'7  Lo-are - - 104312 10-3pE - - 10+31°Z7  10-3be - - 20+312  00+avE - - Z0+3L'Z  00+AVE - -
10+35°L  10-30'8 - - 10+35°L 1030 - - 104354 10-30°G - - Z0+35°L  00+30'S - - Z0+36°L  00+30'G - -
- 10+30°1 - - - L0+30'L - - - L0+30°} - - - Z0+30°L - - - 20+30°} - -
10436C 0043l - - L0+36'2  00+3LL - - L0+36'7  00+3L'L - - 20+36'Z  L0+3L°L - - 04367 L0+3L2L - -
£0+30°L  L0o+AVL - - €0+30°L  10+3PL - - £0+30°L  L0+3¥'L - - vO+30'L  Zo+av'L - - P0+30°L  Zo+AV'L - -
20+31°L  Lo+3C'E - - Z0+3L°L  10+3EE - - Z0+3LL  L0+3CE - - €0+31'L Zo+FSE - - €0+31°L  Zo+3E - -
l0+3L¢  Lo-3ge - - L0+32€  10-38°€ - - 10+32¢  10-38°€ - - Z0+3L'E  00+38E - - Z0+3L€  00+38'C - -
104300 10-35°§ - - L0+3L'L  L0-3SS - - LO+3LL 10-36°S - - 20+3L'L  00+35°S - - Z0+3L'1  00+35°S - -
z0-387  20-31°2 - - z0-38T 2031 - - 20387 2031T - - \o-38T  10-3LE - - 10387 Loake - -
L0+36'L  00+3€°9 - - L0+36'4  00+3E9 - - 10+36°L  00+38'9 - - Z0+36'L  10+3€9 - - 20+36°L  10+3E9 - -
L0+39°6  L0+3TC - - L0+396  10+32°€ - - L0+39'6  L0+3Z'€ - - 20+39'6  Z0+3ZE - - z0+39'6  Zo+3TE - -
Z0+3CL  LO+TTY - - Z0+38°L  LO0+ITY - - Z0+3€L  Lo+aZY - - £0+3€L  20+ITY - - €0+3EL  20+3T¥ - -
z0-381  £o-ase - - 2038t €038 - - Z0-38'L  €0-38°€ - - 1038t zo-3ge - - 10-38'4  go-38E - -
- - z0-3¢v  Zo-3Ly - - 20-3eY  20-3eV - - Z0-3eY  Zo-3ed - - 1030 Lo-3L - - [ Yva= VA Y = VY
- - 20352 - - - 20-35°Z - - - 20-36°C - - - 10-30'L - - - 10304 -
YOATT  p0EeT  vO-3SC LOEBT | vOFZT  bO-3TT  Y0-3ST  L0E8C | vOIZT  p0-EZT  KO-BGT 1098 | €0°977  €0-9CT €00 00+3iL | €032 £0-3TF  £0-30°L 00+31°L
po-322  p0-3TT - - v0-3TT  ¥0O-3TT - - vo-32T  v0-3ZTT - - €0-32T €0-3TT - - €0-322 €0-3ZZ - -
vo-3Le  yoaLe - - yOrALE  $O-3LE - - yoraLe vO-ALE - - €031t €03l - - €0-31€  €0-31¢ - -
€0+39°h L0+ 00+3C'L  00+43S | E0+39L  L0+FY'L 00+3LL  00+35'G | €0+39%  L0+3pL O0+EEL 00+3SS | p0+I9L  Z0+TP'L 00+IZG L0+ITT | pO+TOL  ZO+3vL O0+ITS L0432
- TO+AEE  10-20°8  00+3AL'L - ZO+3E’L L0308 00+34L - Z0+3€L L0308 00+3iL - €0+3€'L O+IZE 00+3CY - €0+3€'} Q0+ITE  Q0+IEV
£0-38'F  vo-E9E - - €0-38'F  ¥0-38°¢ - - €0-38'4  v0-38°€ - - zo-38°L  £0-38E - - Z0-38'V  £0-38°¢ - -
- 10+30'L - - - 10+30°% - - - LO+30'} - - - Z0+30°L - -~ - Z0+30°) - -
- - 00+38'7  00+30°V - - 00+38T  00+30% - - 00+38'T 00+30°F - - LO+3LL  10+39'L - - L0+3LL 10+39%
- - 00+36'9  L0+3C'S - - 00+36'9  LO+3ES - - 00+36'9 10+3ES - - 10+38°T  Z0+34°2 - - 0+38C  Z0+3LZ
- - z0-30'L  Zo-aLZ - - 2030t 20312 - - 20-30°L 20312 - - o3y Zor3ge - - o3y 20-3e8
10+3§°L  00+31'8 - - L0+3G6°L  00+3L'Y - - L0+36'L  0o+3lL'8 - - Z0+35°L  10+3L8 - - ZO+3G'L  L0+3L8 - -
z0+39'L  Zo+30) - - Z0+39°L  20+301 - - T0+39'L  20+30'L - - £0+39'F  €0+30'L - - €0+39'}  €0+30°L - -
£O+31°L  Lo+EbE - - £0+34L  10+3pE - - £0+3L°L  LO+3PE - - PO+l 20+3bE - - vO+3LL 20+3E - -
10+3¢'L  Lo-F0Y - - Lo+3€°L L0-30Y - - L0+3€°L  10-30 - - 20+3€°L  00+30% - - 20+3€°L  00+30Y - -
HH _@s& HH _ soiyy | eynay HH _@s& HH T_Szo _ 8inoy HH _@s& :z_o_cecu _ sinoy HH  [(8Mmd) ::T_cezo _ ainoy HH  {(smd) zx_u_:eco _ ainoy

suopesolfy Buniwi 1soly

suonesojly uolepesapiiuy

euljaseg uolepebepiuy

SUONEDO]lY PEOIBISEA

BUsIID AenD J91ep

v Jo 2 abed

epAyeply upu3

uupug

sleling ueyinsopuy
ugjinsopuy ejeg + eydyy
uejinsopuz-eleg
uejinsopuz-eydyy
guizeipAylhusydig-z'L
uixoip-d-ozuagipolojyoeie;

-8'L'¢'z uxolq
LBUBNOIORIUIG-H'Z

jousydouIa-g'p-{AUIBIN-Z
jousydoniuig 'z
aieeuyiud iKing-uig
sieEUiud Kuyewig
jousydiAuyioung-p'z
sieleUiug IAyieg
SULpRIa
Jeuedosdosopoia-g'l
puedoidoiomoia-z'y

(@-v'2) proe onsoe
AxousydosoRig-v'e

jousydosoiyaig-p'e
sugjAyieoo|oip-suen-Z')
suslfiivoionoia-L’L
SBUBLIBCIOOIC-Z
SBueUlewowogoIoIa
SUIPIZUBOIOUDIT-E'S
BURZUSOIONDI-b' L
suszusgoIooIQ-g'lL
suszusqoloyNg-Z'L
Jeusdriue(y'e)zusqiq
uouizeiq

uojewaq

5100

» 300

- @aa

8914 'spluei)

seddoD

Heueshiyy

B10] "wniwoyn

IA Wniwosyg

i wniwioyd
sojhdioyn
touaydooig-2
suajeyiydeucioy)-Z
uuojoloyy
FueLBWoWOIqIPoIoND

2U0D

punoifiyoeg

(pajou ssejun iBn)

jsjpweied




Wd 00'€ - €102Z/1E/5

SYIW Jeemuseld - XS QO S¥00°0 ~ (G2 UCISIBA) [LNVH LS

¢ jo ¢ abed

- 00+30°C - - - 00+30'c - - - 00+30°€ - - - L0+30°E - - - 10+30°¢ - - {1Bn) wnuein

- 10-30°§ - - - 10-30°S - - - 10-30°S - - - 00+30'S - - - 00+30°6 - - (110d) 822 + 922 wnipey
- 10-30°% - - - 10-30Y - - - 10-30°% - - - 00+30'y - - - 00+30F - - ; (shyweaw)

Auaoy uojoud pue ejeg
- 00+35°L - - - 00+35'L - - - 00+35°L - - - L0+357) - - - L0+35°L - - (nod)

Auanoy eudiy ssoig
- - - - - - - - - - - - - - - - - - - - saplonucipey
Z0+30v  LO+3ER - - Z0+30'v  L0+3c8 - - Z0+30°v  10+3c'8 - - €0+30t  Z0+3E8 - - £0+30F  Z0+3E'8 - - susifd
$0+39'8  £0+30°) - - pO+39'8  £0+30°L - - bO+39'8  €0+30'4 - - §0+39'8  ¥0+30'L - - $0+39'8  ¥0+30'} - - fousyd
00+30°¢ W3LZ  00+43ET 004367 | 00+30'C  LO-3LZ 00+IET  00+36T | O0+30C 10-ELZ O0+IET O00+36Z | L0+30'C  00+3LZ 00+30'6 10+32L | Los30e 00+3.°Z 00+30'6  L0+3Z'L olousydosojyoriuad
50-3v'9 §0-3r's  £0-35E - S0-3v'9  G0-IS  £0-3SE - S0-3¥'9  S0-a'9  E£0-IGE - vo-3r’e  p0-3F'9  Z0-3PL - vo-ar'e  bO-3v9  zo-avlL - Je0l 89d
- - £0-3€°€  Z0-39°) - - €0-36'c  20-39'} - - £0-3¢t  20-39°1 - - 2038’ 20-35°9 - - 20-3€°L 20359 uolyieled
- - 00434} 00+30°L - - 00+3LL  00+30°L - - 00+3L'%  00+30°2 - - 00+39'9  10+38C - - 00+39'9  1L0+38°C louaydifuoN
10-31'5 £0-30°¢ - - 10-34's  £0-30°S - - L0318 £0-30G - - 00+3L'6  20-30°S - - 00+3L's  Z20-30°S - - gUILRIAdosd-U-IPOSOIIN-N
00+30'9  00+3¢'E - - 00+30'9  00+3EE - - 00+30°9  00+3CE - - 10+30°9  10+3gE - - 10+30'9  10+3cE - - SUILEIAUSIPOSOIIN-N
00+30°¢  $0-36'9 - - 00+30t  $0-36'9 - - 00+30€  v0-36'9 - - 10+430'¢  £0-36'9 - - 10+30°¢  £0-36'9 - - JUILBIAYIBWIPOSOIIN-N
10+36'8  00+3L% - - 10+36'9  00+3/) - - 10+36'9  00+3L°% - - 20+36'9  10+3L) - - 20+36'9  L0+3L) - - BUBZUSOIIN
- £0+30°1 - - - €0+30°} - - - €0+30'L - - - $0+30°} - - - $O+30°L - - (N se) sleniN
20439 10+3L'9 00+38'L  10+39) | 20+39%  L0+31'9 00+38L  L0+39L | Z0+39F L0+3L'9 00+38'h L0+39) | £0+IOF  Z0+31'0 00+ISL  L0+ISD €0+39Y  Z0+IL'9 00+ICL  L0+39'9 BYOIN
- - 00+30°0 - - - 00+30°0 - - - 00+30°0 - - - 00+30'0 - - - 00+30°0 - XN
- 104301 £0-3§°L - - 10+430°L  €0-35°2 - - LO+30°L  £0-3G°L - - 20+30°0  Z0-30°€ - - Zo+30'L  20-30°€ - JopeAxouep
TO+IE'S  00+39°Y - - Z0+36'S  00+39'% - - Z0+36'G  00+39Y - - €0+36'G  L0+39Y - - £0+36'S  L0+39Y - - SBPLOD euBlALieN
20+38'L  00+3LY - - 20+35'%  00+3L¥ - - Z0+3SL  00+3LY - - €0+3G°L  10+3LY - - £0+3S°L  LO+ILY - - apiwiosg 1o
-- -- 10-36°F  L0-36°C - -- 10-36'c  L0-35°€ - -- 10-36')  10-9GE -- -- L0322 00+EVL -- - L0322 00+3p'L Ainoseiy
- 00+30°'S - - - 00+30°s - - - 00+30°¢ - - - L0+30°G - - - L0+30°G - - asauebuey
- - z0-35°C - - - 20-35°Z - - - z0-352 - - - 10308 - - - L0-30°L - uoiLeen
- 00+35°F  LO-3EL  00+aP'9 - 00+35'F 10-3EL  00+3¥'9 - 00+35°L 10384 00+3b9 - L0+36°L  00+36T 10+39C - LO+ISTL  00+36'T  L0+39Z peal

- - 00+30°0 - - - 00+30°0 - - - 00+30°0 - - - 00+30°0 - - - 00+30°0 - suoday
Z0+39%6  Lo+IgE - - Z0+39'6  10+35°E - - 20+39'6  LO+35E - - €0+39'6  Z0+35C - - £0+39'6  Z0+35°E - - puoioydos;
- 10+30°C - - - 10+30°€ - - - 10+30°€ - - - 20+30°C - - - 20+30°¢ - - oy
z0-39't £o-38'c - - Zo-3g'L  £o-3sE - - zo-38'L  eo-3ge - - 10-398°L  zo-as'e - - L0-38°L  20-39'¢ - - JpuelAd (po-g'z'L) ouspuy
- - 10-30' - - - 10-30's - - - 10-30°¢ - - - 00+30°Z - - - 00+30°Z - opying usboipiy
00+3C'E  00+3Y'}L - - 00+3E'E  00+3b°} - - 00+3€'€  00+av} - - LO+IEE  L0+3PL - - LO+3E°E  LO+3PL - - SueyleoiolpexaH
Z0+31'L 00430 - - Z0+34'L  00+30P - - Z0+3L°L  00+30% - - €0+31°L  1L0+30Y - ~ €0+31°L  L0+30Y - -  lousipejuadojofooiopoexe
10-38'4 z0-38'6 - L0-a¥'Z | 10-38°L  20-39'6 - 10-3v'z | 10-38°t  Z0-38'6 - 10-3'Z | 00+38°F  10-386 - 10-35°6 | 00+38'L  10-386 - 10-35°6 | (euepury) pHe-ewwes
euexsyopAsoiofyoexay
z0-3L'b £0-31'6 - - Z03LL  €0-3L6 - - 203l €038 - - 1030 ZoaLs - - 1034y z03Ls - - DHg-eieg
suexato|oAociooBXaH
€036  £0-39Z - - €0-36v  £0-397 - - €036’y €0-39°T - - z036Y  20-39T - - Z0-36'Y  20-39%T - - PHE-eudly|
suexsyojdkooopBXEH
10+38°4 L0-3ry - - 10+38'L 103y - - 10+38°V 103y - - z0+38°L  Q0+abY - - 20+38'L  00+3pp - - SUBIPBINGOIOIIEXBH
$0-36'C y0-38'7 - - y0-36'C  v0-38¢T - - v0-36T  v0-382 - - €0-96C  €0-38C - - £0-36'C €038 - - PUSZUBGOIO|YOBXEH
50-36°¢ S0-36°t  v0-35'6  LO-3C’L | SO-36C  S0-36'C  YO-AGE  L0-3EL | SOFEE S0-F6E pO-356 L0-3EE | v0-36C  HO-36C  EO-I8E  L0-3ZS | 036 KO-36C €038 10-3ZC Spixod3 Jojyoeidep
S0-36°L SO36'L  v03S6 L0-AETL | GO-IEL  SO-36'L  YO-3SE L0-3EL | 036 $0-36L PO-ISE  10-3CL | v0-367  v0-36°L  €0-38C  L0-3ZS | vO-36L  KO-36L  €0-39°C  L0-3ZS Sloluoeidey
- - £0-35°2 - - - £0-35°C - - - £0-35°2 - - - 20-30°L - - - 20-30°4 - uong
- 10+30°S - - - 10+30'S - - - L0+30'5 - - - 20+30°G - - - 20+30°G - - sueby Buiweo
Z0+3ES  Z0+3L - - Z0+3€S  ZO+3LL - - Z0+3e'5  Zo+alL) - - €0+3€'S  €0+31°L - - £0+3€'S  £0+31°L - - susion|y
10437t Lo+3C - - L0+3YL LO+3CTE - - Lo+3p°L  L0+38°) - - 20+3p’L  Z0+3CL - - ZO+3Y'L  ZO+ECL - - suslueioN|4
Zo+3L'Z  LO+3CS - - 20+431°T  10+3CS - - 20+3LZ  10+3€S - - €0+431T  Z0+3ECS - - €0+317  Z0+3CS - - ; suszueqiiyia
HH Tmz,& HH _ aosyy | eynoy HH _a\s& HH _u_ceno _ ajnoy HH ~Aw>>nc zi IO _ 8inoy HH _Amzav zz_gco_;o _ |noy HH ~Aw>>& :r_u_ceco * ajnoy ‘00D {petou ssejun yyBn)

suopedojly bunuur yson

suoneoolly uonepeiBapiiuy

suleseq uonepeiBapnuy

SUOIEDO]Y PEOIBISEM

BUID AEND foleMm

punoiByoeg Jsjaweied




Wd 00:€ - €£102/4 /5

SYIM JBlemuse. - Xsix GOW SH00°0 - (T UoISIaA) LINVHLSIN ¥ jo ¢ abed

0o+32'y ouz
20-3e'y RIS
10387, wnjusjeg
00+31°t 194IN
10-32°1 Ainosep
00+30'S ssauebuepy KW 95001 pue | 0] fenbe Mo Jusnlys (1 - ones Buixiw) o) jenbe moy weans 84} 1es |epowl B Wodj soljes Buixiw Aidde o), susBounieg Joj ueayy SluouLBH
L0-3b'y pee pue susBouiase-UON J0§ SDOE ‘SIL0IYD JBUIO J0) 01D/ "BILOWIY JUOILY J0j 0LD0E ‘sinoy 10} 0LD L ismoy weaxs Bumolio) syl je pausiaRIse Sy 2
L0+30°¢ uoij yieay uewiny Joj ("ouod puncuByorqg + ("ouoo punoibyoeq - JOMIL0) =
Lo-3ep Jaddon oIy pue sjnae Joj ('ouod punoibioeq + {'0U0D punoiBoeq - JDM)SZ0) = suljsseg Bepiuy ‘9
00+39°} A wniwoiyy “Xiw aye|dwos e uodn peseq 8Je Sy M uonepesSapiuy
00+31Lp 1 whwoy “uoliewuojul Buixipy Japun sA0ge paiells MOyl esls Jo o oy Buisn (uonesUsoUoD punosByoeq snuiw) seauejeq ssews s Sy Jeinbey ‘g
¢0-39'9 wniwpey Jejaweled ouabouries e saleapu 0, b
20+30'2 wnueg 8sIMIBUIO PBIfIoads SSajuUn ‘PSS! Se painsesll SiBle 'C
souepinb 00+30°} olesly slediounipg Joj mojs UBISEP pue SaHISNPLY JOj WNlWIXew Qz wliog Jo abelear Auuows jseybiy st moy sBreuosig Z
Kouabe ut papinoid 5,70 wnwiUw 10-39'G Auownuy asimIBLIo pajou ssejun ‘(/8n) JeyysweiBoioiw se pessasdxe suofenuasuod iy ‘|
8i} uey) Jamo; 5,10 esn ou op eloN| (ALSS) snieA jebie) 121 ‘SBJON
£0+39°C ¢0+3p'L o+3bl Lo+dL'L | €0+439°C  20+BP’L LO+3LL 10+3L°)L EO+39T  20+3F°L  10+3LL  LO+ILL | O+IOT  E€O+IVZL  LO+ACY LO+ITV | pO+39C £043¥° L L0+3€Y  LO+ATYH Uz
00+31°2 20-35°C - id 00+3abe  20-36T - - 00+3aP’Z  20-35°¢ - - 10+3T 10362 - - LWo+ab'e 10-367T - - _$PuoD (AUtA
- 00+30°g - - - 00+30°G - - - 00+30'S - - - 10+30°S - - - L0+30°5 - - (X@AIS) pioe ojuoidosd
(Axouaydosolyou ] -6'p'z)-2
00+3v°T 00+3v°E - - 00+3¥'C  00+3V'L - - 00+3¥'2  00+3b'L - - Lo+3PT  L0+3YL - - L0+3PE 10+3P°L - - Jousydoiojyou-g'v'z
10+30°¢ 00+35°Z - - L0+30°t  00+35C - - 10+30°c  00+35°C - - ¢0+30'¢  10+3S°T - - 20+30°e  10+36°Z - - JBuUsjALsoojoL
10+39°1 10-36° - - 10+39°L  10-36°G - - 10+39°L  1L0-36°S - - Z0+39°L  00+3B'G - - 20+39°L  00+36°G - - RpueyieosolypuL-Z'L'L
00+30°2 00+35°¢ - - 00+30°2 00+35°¢€ - - 00+30°L 00+35°¢ - - 10+30°L  10+36°€ - - L0+30°L  10+36°C - - BUSZUBGOIOONL-'Z' L
- - 0ast  10-3TL - - 2038t 03Tl - - ¢oras’t  10-3TL - - 20-32°L - 10-39% -~ - 20-32°L 10-39'y umAinguy,
$0-38°2 $0-38°C §0-30° 10381 | $0-I8C  ¥O-IBT  SO-HO'S  10-38'L v0-38C v0-38T G030 10-39% | €0-38C  €0-38'2 P0-20CT  10-36/ | €0-38C  €0-39Z HO-30T  10-382 Heuaudexo}
- $0+30°G - - - $0+30'S - - - $0+30'G - - - S0+30°S - - - S0+30°g - - SPHOS peAjossip (eloL
20+30°9 Lo+3L's - - 20+30°9  10+31¢ - - 20+30'9  10+34°¢ - - €0+30'9  Z20+31'S - - €0+30'0  Z20+34'S - - auenjo}).
20-3Ly 20-3yC - - 20-3LY 203y - - 20-3Ly  20BPT - - o3y 1032 - - V03l 10-3re - - uinileyt
00+3¢E°¢ 10-36'9 - - 00+3€°¢ 10-36'9 - - 00+3€°¢  10-36'9 - - L0+3€°c  00+36'9 - - LO+3CE  00+36'Q - - BpusiAyieciojyenal
00+30°y Lo-al - - 0o+30'y  LO-3LL - - 00430 10-3L°4 - - LO+30P 004328 - - 10+30Y  00+3L'4 - - Sueyleoiojyoenel-z'2'L 'L
- ¥0+35°C - - - $0+35°C - - - p0+35°C - - - §0+35°2 - - - S0+38°2 -~ - swjing
- - - L0314 - - - 103t - - - o3t - - - _.‘o,mm.w - - - Lo-3gY iBAg
20+ATY L0+3L°L 00+3€°L  00+30'S | 20+3ZF  L0+3L’L  00+3€L 00+30°G 20+3TY  10+3L°L 00+3EL 00+30°G | €0+3Cy  Z0+3L1  00+30C 10+30°T | €0+3TY  20+3LL  00+30G L0+30°C 1qe18A008} [B101 ‘Wniuees
HH {smd) HH _ JuoIyy | apndy HH [{smd) HH ) | anoy HH  [(sMd) HH | awod [ ainoy HH  |(smd) HH [owoiyd | oy HH  [(SMd) HH | oluon) | @inov U0 (petou ssajun y/6n)
suonesofy Bugiwi Jsop suoleoolly uonepesbopiuy suljeseq uonepesBepiuy SUOIBDOJY PEO|BISEA eua) Alenp Jejepy punouByoeg 19j8UERd




5/31/2013 11:30:50 AM

Facility = Otter River ES STP - VA0020851
Chemical = Ammonia
Chronic averaging period = 30

WLAa = 10.1
WLAc =
QL. =02

# samples/mo. = 1
# samples/wk. =1

Summary of Statistics:

# observations = 1

Expected Value = 9

Variance = 29.16

C.V. =0.6

97th percentile daily values = 21.9007

97th percentile 4 day average = 14.9741

97th percentile 30 day average= 10.8544
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit = 10.1
Average Weekly limit = 10.1
Average Monthly Limit = 10.1

The data are:



5/31/2013 11:31:33 AM

Facility = Otter River ES STP - VA0020851
Chemical = TRC
- Chronic averaging period = 4

WLAa = 19
WLAc =
QL. =100

# samples/mo. = 30
# samples/wk. = 8

Summary of Statistics:

# observations = 1

Expected Value = 4000

Variance = 5760000

C.V. =0.6

97th percentile daily values = 9733.67

97th percentile 4 day average = 6655.16

97th percentile 30 day average= 4824.21
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

Alimit is needed based on Acute Toxicity
Maximum Daily Limit =19

Average Weekly limit = 11.3335966321422
Average Monthly LImit = 9.4168021134859

The data are:
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3/17/2003 8:17:08 AM

Facility = Otter River Elementary School STP
Chemical = Ammonia
Chronic averaging period = 30

WLAa = 6.1
WLAc = 1000
QL. =.2

# samples/mo. =1
# samplesiwk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 9

Variance = 29.16

C.V. =0.6

97th percentile daily values = 21.9007

97th percentile 4 day average = 14.9741

97th percentile 30 day average= 10.8544
#<Q.l. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit = 6.1
Average Weekly limit = 6.1
Average Monthly Limit = 6.1

The data are:



